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.1 FOREWORD

'this report was prepared under Work Order No. 315 of Contract N~o.I N00014-C-0088 in support of a U.S. Naval Postgraduate School (NPS) research
project sponsored by the Office of Naval Research, Code 460. The work was

I done in support of the Environmental Physics Group at NPS under the
direction of Professors G. E. Schacher and K. L. Davidson.
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I
IABSTRACT
* HP9825 computer programs for the acquisition and analysis of aerosol

data are listed. The programs were written to be used with a PMS system

in wave tank experiments, but can be used in other applications.

I
!
I

I

.. i

-" Ivii

PF4 UGPAU& j4,._



ITTHE 6DMV CORPORATION

A. INTRODUCTION

This report briefly describes, defines the matrices used in, and lists

a series of programs for the HP9825 used to accumulate and analyzeaerosol

data taken in conjunction with Particle Measuring Systems, Inc., (PMS)

aerosol instruments. The programs were written specifically for use in

wave tank experiments, but have a wider application.

I J The PMS instruments consist of a model DAS-32 data acquisition system

and mouels ASASP and CSASP aerosol probes which, between them, scan the

aerosol spectrum from 0.1 to 15 micrometers radius.
In addition to a data acquisition program, programs which integrate

dN/dr spectra over various radius intervals are given. The remainder of

the analysis programs are used to examine differences in spectra taken at

different times and to look at these differences from several perspectives.

The programs described are:

(1) Data acquisition

(2) Plots log (dN/dr) vs. log(r)

(3) Plots A(log(dN/dr) vs. log (r)

(4) Tabulates A(log(dN/dr)) vs. r

(5) Plots log (A(dN/dr)) vs. log(r)

(6) Tabulates log(A(dN/dr)) vs. r

(7) Integrates dN/dr over r from 0.2, 0.3, 0.4, 0.6, 0.8 and 1 to 7

microns.

(8) Integrates dN/dr over r from 1.5, 2, 2.5, 3, 3.5 and 4 to 7

microns.

T (9) Plots (l/N1)(dN 2 - dN,), the fractional change in dN/dr, vs.

log(r).

(10) Plots the fractional change in dN/dr normalized byits peak value.

(11) Tabulates the aerosol density decay constant for various r.

--
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THE BDM CORPORATION

I.l
B. PROGRAMS..

1. Data Acquisition Program

This program provides the interfacing between the HP9825 computer

and the PMS system. It accumulates data for a time period specified by the

user and outputs it to a printer and a cassette tape. The data output to

the printer is in both tabulated and plotted form. The tabulated data con-

sists of raw counts vs. radius, dV/dr vs. radius and, at the option of the

user, a table of the radius bin centers. The program calculates a poly-

nomial fit, whose order is user specified (up to 10), of log(dV/dr) vs.

log(r). This fit is plotted along with the individual data points (with

some exclusions) by the HP9871A printer. A sample output is shown in

Figure 1.

List of matrices:

Name Function

A[*] Accumulates sums used to calculate the polynomial fit.

BL*] Denotes which printer symbols to be used for the six (6)

radius ranges in the plot, except B[7] and B[8] used to

extrapolate the fit.

CC*] Cassette tape file bookkeeping, see below.
. Current file number.

E[*] Average radius within a bin. There are six ranges with

15 bins each.

F[*] Accumulates sums used to calculate the polynomial fit.
G[*] Coefficients of the polynomial fit.

H[*] PMS analog housekeeping module outputs. 1.
M[*] Used in formulating extrapolations to polynomial curve.

N[*] Radii range counter. Essentially keeps track of the totalI

time the PMS was examining a given radii range.

0[*] dN/dr and, later in the program, dV/dr. :
4 P[*] Sum of raw counts in each radius bin arranged in order of

increasing radius.

2
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THE BDM CORPORATION

R[*] Defines radii bin edges.

S[*] Sum of raw counts in each radius bin in the order

specified by the DAS-32.

T[*] dN/dr

X[*] Defines which radius bins in each range are to be excluded

from the polynomial fit calculations and the plot.

Y[*] Date and time, see below.

The components of C[*] are:

C[l] Number of files available on track 8 of the tape.

C[2] Number of files available on track 1 of the tape.

CL3] Tape number.

The components of Y[*] are:

YLI] Year

Y[2] Month

Y[3] Day

YL4] Hour

Y[5] Minute

Y[6] Second

Strings employed for outputing data, in split precision, to the tape

are:

A$ Contains T[*], H[*], Y[*], X[*] and T, the averaging time.

Special function keys are employed as follows:

Key Action Purpose

0 * "cont formats" Restarts programs without redefining
matrices or loading keys

4 * sfg4 Branches program so that other special
function keys may be set and acted upon.

5 * sfg5 Change order of polynomial.

6 * sfg6 Change averaging period.
7 * sfg7 Suppress all printing and plotting.

8 * cfg7 Restart printing and plotting.
9 * sfg9 Print radius bin center values

10 * sfglo Mark a data tape.

3
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Program Listing:

7:

L.31C .-- '-,

L~~- 61,L

~~~13: t lC 2, t

15: ~t c~Tlf~'zof crdcr "r,
15: "-nt ~a5
17: "rc!ot6 :.Jsn ":;t any fla-,rz,contirmx." ;stn
12: iZ fUq19;gtz "tanc~irk"
19: it i.D5;: rt rd of rclyrw'ia1?",2;Th- 24
2): 7-C

2.2: Ai U21z);er~t ",'veraginite? 1 I m I 5)g
23: Jizn 'Li -"rt data torve,carntinri.";sto,
24: Lit
25: w ~ c, set formn, =ftilLe."3c-)
26j: wtcL 7u43,23,S,7,7277,3)1

27: -.:t- ' 2 ," 15, 3)

20: iL not ~ y;~4;it1

-- 4-.

7: .- r .j )-; 1,7 41 1 r K X~::c L.

I ~ ~ 1. L. *

Aia 4P,'*



THE BDM CORPORATION

-:if i2zL(1) i[:-il; 1Jofrc( '/13o)-Yf2J I;if Y(1ii ;;jtr
0: if J(');.t*ro "rzxt"

f [I f -' -
U ~i. ,, ?ii . ' int Zu':.rT- c.

U. C. f L L&I[f. 1+rJ

Us!:

* ~*~ cc±;~'~[i~~ ] '1 4-1~ 1J; ;[3,"i3J:2 1/41l')

I 1 2 J/ I f' 'j i 7i 14c J: 13 1:.2 -'r

77~

*1 6

A: L

r- u, .r t.

-
4 

7
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1' f -~fP.

1d - it ,~

;r ~T ~~i> irf ~

117:~t%6,rJ
111: nt I'4.).,O,3rxtJwo ,J

11 9: if rnot f mhr 3
12.3: wt * Ji"' b,1O,13;C.- r J4l to 15;Lo-:r 1=! rc. 6;;..rt". TII.]

1 1 ? t1;4G 13 J;',L i 1

ZL it

r I I .6 .

LI

4-1, 352+. L

6
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THE BDM CORPORATION

150: ",, T":rmxt 1
151: f ts (T') -A$1457,460])
152: -J.(; ,-x ;.?to "gul-"
153: "crv":0-Y;if X>.8;gto "ueldv"
154: for 1=1 to C+1;YX4C[tl1Y;rnxt I
155: YF4;jm 2
156: "elcn":if ,>I, 1; if ..>1.1;.fY;j, 2
157: '!(41 1(21*(X-.3).Y-w[61
159: if Y<-4 cr Y>5;jr- 4
159: Y+6/96.Y
160: -- b i,27,55, nt(15/4) ,it(24ox.) ,int(31/2) ,int(%lu)
161: .- ,. .
IG2: it (X+]./12C./)<1.5;.to 'cv'

r, -:7 L L. ",-., -

AL~~ T. L

17l: ;Z "E2

to: rz z

L*

.1.A-

*.44 . J , . ..v r j ,• l -
x - 

, r. . ..- i; ; :.t .. .]: " 
(
i ,'

_3I,''" m ' .3. :._. i!. . t U i ," - ; .r - :.. :

-"1. --L -;
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2. Plot of log(dN/dr) vs. log(r)

This program retrieves the data stored on the cassette tape by

the data acquisition program and produces a plot of log(dN/dr) vs. log(r).
The plot consists of the individual data points, less those excluded, and
a curve generated by a polynomial fit plus end point extrapolations. There
is no tabulation of data.

The matrices used in this program serve the same function as in

the data acquisition program.

The following is a listing of this program:

3: 1.; LA; , ,f,ll ,-:,..13I !
I: J , - , [Jil ,1[61

5:35+£ 11 1 1i 21 ;43- j[ f1 ;4 ;42 _AS5 ; 6 16

: 715- 1;1 "" .
3 i:lt 1,13

1: Lt 2,Ci,z '"

I11: f.! t %0/ .vr I id="f.0,11 n iutesc"
12: i -t 6,'CIO. 2, z
13 : Fret 7/, .... ., ", f 3. Fie 0 TvnU: f v , "itro .. . File .",f-3.3," EVent -"
14: tnt n,";,1vrm'iL cf order ",f2.Oz
15: frt ,cL).7,7
15: 7-C

,6 17: C+1-4-4 r,::!" , 11, [I1, TI, jI
F,: (. "Insert .3tC t ,ccntinue";st)

V,:. crt ,r -c,

-tor: is i cr , rot 1 crtiruc'l,
~~~~~ *;2 , 7,* S4 ,2,32, 32, 32,27,77,27 76 ,15,J I14.I,..7, 7'3 , 1. 3

25: .102-P.1,61:.1065-R r1,71 ; .111+RI1,8;.155 PI1,9];.12-R[1,101
27: for J=11 to 16:Rfl,J-1j+.005R(1,JI;rext J
28: for J=1 to 16; (.23+.025(J-1))/2-R 2 j]
29: .2+.02(J-I) -R 3, 11;. 3+.08(J-1)-,(4 ,J; .2 5+. 25(j-1) 4\. [5, J I
30: if P[5,J1>I;.767*RI5,JI+.233R[5,JI
31: 1+(J-1) -<[6 ,J] ;.767R[ 6,J+. 233-f6,J1 mnext J
32: for I=1 to 6;for 1=1 to 15; (R[I,J+ 4+H[I T)/2X I,J1;rnxt J;n2xt I 1

T,.

I; I i - ;  i "' V 1 > -i :  ' ' "" " '" " '8. . . " - ! "I[ " - 1 1
_ " -



THE BDM CORPORATION

33: "cycl1&:ent "Bcgin with file",A;ent "End with file",3
34: for D=A to t;frt 0,I0x,z;c.1 'read tap'
35: for 1=1 to
3;1: zr Jfr1 tr 1~ , 1-J ,J1 ;nct:~ 3 ;ccxt r
37: 1= i1 t-C) -LC "=LJ L,: 1;0 .- *i, TI ;-1cc J;r.At I

33: ."~t:i~ ,!;tr J1 tc

-is. !,7x J=1 to 1153;1-; if 1=6 aril J!1;1-,-,'
41: iF j<15; i~n S
4: ;t T>1 anfl 7(t5to "Et
43: if I1-7 ;:,ta "I"
W: i f [6 rnl rtl,-Y cznir :o(r/).;xr/r)P1r t "3'
45: i..X tc "VI

V:it ')[T,jh=( -tra r-5=:itcs "PIXt"
17: it r9#);,ito 'c'xtrn-li"
4P: if 01 II-D and ro-=Iato "extrao"

50: if 1=1 md X1;-ito "T'
51: it IE6: "tr "2"

57: (ru 3"

, 5: '2":tor %=j to )
-:P+A [Pl P. 1 P*X-

6~2: "nLt":rext J;rcxt I
63: for I-1 tz Ci0
54: for K =l Lt int( (C+1)/.?)

6:if IFI ~i~1'(+ a ->;(,JrT-,+jP~.,-

i7: i f I +~ V~ = x I-:N> i It' f I f11 +' I-fI I ++
*6 3: next K;a~xf I; inv L.-ro A-c; it flq7;,Ito "Olt"

69: "cut":wrt ',.7",C[3j D

71: wr t "''!.4" * r;wtb i ,10,13
72 : rto "o Un/car"
73: vwb m,1,Vj/r";wth M,10,13;for 34l to 15;,for 1=1 to 6

75: "no dInAir":
76: %t ,; 7ri tin (-.cSint(-120) ,7,32 ,"oxj(J,%/clr)'I

73: tior 1=1 to C+1 ;wth 1,27,53,1,56,int(3Y/2) ilt496Y)
79: wrt 311Y,~1 ; Y-1/bof~ext I
30: wtb ',27,6J,irt(-3. 75) ,int (-240) 0O,165,"lcq(ra~iu-,)

9

mir I
Ego L ~ '~



THE BDM CORPORATION

82: -1.X:--Y
83: wtb 1127,65,int(5.A/4) ,int(24(X) ,0,O
84: if X40 an'c Aradl0;wtb "~Il&,1,,3,8;drt "1,;qo+2

8-5: if (X+.05-.\1<2.03;-Jt: -3

,8 : it Yt','O ran Yrrcxd1=;wrt "M1.2","-"Y;ito +2
39: %wtb ), II

10: it (+1-Y) <5. 1; to -3
3.:,: for 1=1 to 6
92: for j~l to 15
9 3: if FfI,J]WIJ or 0[I,,J1=3:c, jLX7

97: "TX'cotJ;mxt I-,if r)=0;4m 2
9)3: .4th :2,Si(1 'F/4,int(20:31[71 ) ,in-t(36f~j/2) ,int( Y,3fl1 ) ,"c

131 : tor 1=1 to F;;for J~l to 5J111>
1,2: stf (AS 14.*+1,4. +4) -rii,rn ;rext J;nrext I
10 3: 0-\-,for I=1 to 16
10 !: r-tf(i'$[3AYl44K34-V.i\*)-~ I;*.(it I>5;,Ito " ixe,

106: i tf (AS [.361 4-4A,362+4K) ) ox (2 1-11
107: i tf(A$[(063+4K, 364+4X 1 )-k,( 211 ; 11'-K\
103: VI" rtI

110: ret

112: "crV":0.)Y; iL A>.3 - 3Ltj " 1-clL1
113: for 1=1 tc C+1;IX+Ij-q;m-xt I i

114: Y! f41 ; i- 3

4 17: it Y(-1 or ):>5; j' 4
I ~113: Y+6/96.Y

119: ~t :2,~irt(15:/4) , int(24Th() int(3Y/2) ,intC EY)

120: :'d- ,"'

A 121: if (X+i/120. <(1.5;.tc "crv.'

12".3 : next D

41-5: end

10H
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I
3. Plot M(log(dNldr)) vs. log(r).

This program retrieves data from the cassette tape for two

specified files, generates a polynomial fit to the data for each file, in

log space, and plots the difference between the fits.
The matrices used in this program serve the same function as in

the data acquisition program except that certain of them have been in-

creased by one dimension in order to accommodate two data sets. K[*] are

the coefficients of the polynomial fit to the second set of data.

A program listing follows:
J: "a2,--32: ?L2T' .'L,,,M LXSf".Vr Fi (31',: F;PILE":
1I: ..ira A$ f2,. , I .1 46 I ,I ; [ 2, o ,Ij f21 1 ,C ,I 51, _Sf2 E2 1 , [21

2: lz Y[ 2,6 1 ,,t-,_j Il L , ,L,-I ,)2, ,151
3: Ai- L'.[ol i] [6,151 ,, [31,,[O
I : li-. D16,151 ,4I6,16,51; ,F[10,11 _ [11t 1 [91 ,.161

5: 35-2{1;111-f21 ;43-[3 ;I14J ;42 Kf51 ;.-4-L [61
G: 715* I;.icv $, ..
7: -7t 0,1Cx,z
83: fret 1, 0.0
9: Lnt ,cl,f3.1,z
10: fr 3t t",3.,/ , .,- " ,L.,/i, ", . ,:,2. ,
ii: fr t 4,".Averanin): tkrc' = %U.0," zaCi %f." m inutes"

12: Lit 6,clo. 2,?
13: L . ... t" ,, !rn, :;%0.0," FilIS",f3.0," anY",f3.0," Dcnt 11,c25

14: &,t 8,"Po~lvyoial of orcer ",f2.0,z
15: f.; t 9,,45.7,z
15: 7+C
17: C+1l- T; rdn i, f IIS] , 1 , C[ I , TI)

S1(': , 1, Z "Lncert iata tmx~,c_ntinuc";stn

19: ont 'Ir - ",[31 ;ent "TracK",.1
2: 170 "irinter on, zct fcrn,ccntinuc";:tD
S21: wn .,27,6. ,.-7,64, 2,32,J,32,27,77,27,7,1,15,0,14

*!.J - 22: wtb 4,27,79,43,06,32
23: X~fJ t 1-,,[31 ;.1-X[ (l/1 2f41./, 2 : . 6,345- 1 11 )37 5- ' 1.1 21 ; ,9 5 {1,3 1 ; .X ^4.oR [1 ,41 . 8 1,5]

• -'3: 102 ,:[f 1 ,t; , 9 [.1, 71 ; .!11-ri t,6l ; .115:5 p-I 1, )1 ; .12-3f[1, 101
23 -)r ,J=1I tZ, 10;:,fIIj-l 1).005-17 11,J] ;rr~e J
'/7: fbr JI=1 to t;( '

....: it "[5, 1)>;-.767*15,J]+.233.l']3,J] 5+ 
)

- 25(j 15,

fl: l+(J-1) :4( ,J1 ;. 767"R1 6,31 ...33,[ 5,J1 ;,cxt J
1: tor -- t ,[; "=1 tc 15;( ,,+1]+teI,J])/2./:1,.I;ncxt J;1--1t

- 32: ":-tart":tnnt :nt "T cx.-rcnLi file",, 11 ;nt. "Event ilc",J121

IT

7,l

t1



THE BDM CORPORATION

33: rtrk s-%;fcr D-1 to 2;luf J 11]i)) ES3$A$ ;cI1 'srt';inxt 0
34: for C-1 to 2'; for 1=1 to 6
35: for J1l to 1;(,,I'O0IJmxt J-rrxt I
36: for 1=1 to 3,-f -r J=1 b:) 3;0.*GfD,IJI;next. J;mrxt I
37: 0O0f,,11-K(1E,b,1;for J4l mo C*0-.O1,4,J;nzxt JrLxt D
33: for I1. to Ci;for J4l toI532,J[1f-*Ii
3 : if SfI,JF(0;C0.3[1,JI
40: next Jmrext I;ior FI;= to 2
41: "rm-t"dr :inf. ';for 1=1 to 6;O-rr0.rl-r2-r3-.r4-r5-r6-r7-r8-.r)
42: for J=1 to 16;1-t3;if 1=6 an30 J.'1;1.r6)
43: if 5<~T~
44: if Dl andi l<6:qto "rVAt"
45: if 4-.-X to"
46: if 1=6 amc r9#0O ard r7' 0;:ia(re/r)-o;lo1(r7/r))-e-;1.rs;gto "3"

48: if o1r,,I=D andx r6=0;,gto "n&Xt"
49: if r9#0;qto "extrao"
50: if OfD,I,J]=D and r6=1:gto, "extraV'

52: it 1=1 and 3(9-,qto "3"
53: if 17#6;qto "2"
54: Ito "3"
55: "o:,tra'":r)+- .; r7+O 3,1 ,jI r7 ;r 8+C fI ,J1.rS -to "rVnXt"I56: "3" :r0+XV(.r,; r14-rl; r2+1-r2.: r3+PXr3;r4+P-r4; if r5=0;-,tc, "2"57: X-&3F71 ;:P.-Bf31; 1.5--x
53: ".1" (r 3 r2-r* r! I rOr2- rlrl'j ~;2)

6)0: "2" :fzr .-,=,L to :+-.:Q+'V~

52: if KCC~1-,IVO1,II

G4 : "rf~":,tjmo.xt I
65: tor I-I to al,
S5: tor X4 to rL (L)2

3: if I+RK(c+2 arn i->;II41wI-t±'+
70:. ntK;-LYmt I; inv FoF; it D[4;rnt. F~k*c;jm 2

72: met Fl;,- P-G

172: ryx ~r

472: +itc "r:z, ln/Cr"
79: wt) ,"/-"wt ,11,13;Ifor J=1 tc 15;for I=1 to 6

12
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81: 'In:) dn/dr':
82: wt, '4,27,65,-4,0,7,32, "delta flog(dt/dr) 1
93: wtb '4,27,65,1,56,7,32;,wrt "M.8,C;5.01-1/64Y
34: for 141 to C+1;%.tb M,27,6,1,56,int(3&/2), int(96y)

*85: wrt "M.l9h1 );-/',;nx I
86: wtb P.',27,65 ,-4 ,-210,-1 ,-16O, ]cr(radius)"
87: "nlt":it flq7;cqtc "skio rnrint"
88: -1-,;;-4-*Y

90: if X40r xna X7,-,cx'.L=(;Lt0 ,IO',,~r ~., x~ +2

92: if (X+.05.X)(2.05;gtc -3

95: w ,It:)

96: if (Y+.1.Y) <5.1;i7to -3

q8: "ccrt":for 141 tc G;for 34l tc 1S;J+151-15-,K
919: 3tr - f1 (J,JI :next J;nicxt I
i09: O-K;fcr I-I to 16
101- ~ ps (f 361+4,<, 364 #-.; ).if JI 1; 1 4+.;if 1>5; ,Ito "1'fRT"

*11031: itUt (, $[D, 21+4, 32+4.1) .x (21-11

105: stf (P,$ jX457,4601) -,Z[C-1
107: rot

1103: fcr I1 un C+1-, V-s;[I1-1;mxt I
111: if Y11-4 or Y>5;imn, A

* 112: 2*(y~& U
11.3: -.)tL ,) 7, int(15,V4) ,int(240() , int(3I/2) ,int(90Y)

117: -jtc "stzart"
e1:crdJ

13
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4. Tabulation of. A(log(dN/dr)) vs. r:

This program retrieves data from the cassette tape for two

specified files and tabulates differences between them in two formats. In

the first, a bin by bin difference between log(dN/dr) for the two files is

tabulated vs. r. In the second, a tabulation of the differences between

polynomial fits (as described in the preceding program) are given. The 1.
matrices serve the same functions as described above.

A program listing follows: -

U )\c-.3: P[ . L'r :t'.5 . (ro, z,(.:i!r) ) V. r V\ " i'i- VLL3 - ','":

A,10..m 2- ,.z,. : : , 'L",:J ,3. ,; '' ,f2. ... .C1,, ' ';2 ,0 ,', 2.J ,

-,- I ,I .£ FC 1 , 1o. 1 0 ff,, f

17: 7.2-

17: t C ".icer " ;, 7

13: f7,t 7;l~,ir ari3., iv|1,c3

)4: firt I - 7 ", z
1G: C+1T ,fl,/.- ,,

i I! ~~~~~~: (1--to3 "n LZ ta 3, /", i. 6 "" 20, stD" _.0,: " f.J

18: ent "awe i.,C[3J;enc "Track",i
19: ft "Printer on, set forln,3.,tin d";s ,"
20: wth %i,27,(-)(,2-7,14 ,-32,32,32,3-4,.7,77,27,7(,,15,1,1,14
21: wt N,27,79,4,43,5,32422: .O845t,(1, 11 ;.07 5R1, 21 ; .95P[1,31.0,4Rf1,41 .93R11, 51
23: .102-;-1,61 ; .1C55 [1,7j ;. l ,;.1155-P[1,}1I
24: for J=11 tc 1; Pf1,J-11+. 0 [1,J);et J
25: tr 3=1 oC 16; 23+.02(3-1)) 12-1r2,J

26: .24."Printer)o,];.4t. (or 1,oo Ju;. +.5J-)I5

2 i: itr,.;,o9,27 215,0,1
23: ( -1) I ,6 1 - ,5 7 Ill t 1 f,.] ;: . J1 1

tcr I rl2r f jr 1= to 1 3; J- (.05*~,7J(To J t I JrffT , tJ

14X, .. . $, . . ;j 7, o-znr[)1 '
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33 tk ;f:r 7=l t-D2;llt Jf , $'-$11;l 3srt';iext

35: f r .1=1 vc 1,W jre.,! ,~13D I ;.nxt *J;rflx.t I
36 : toLr =4 t-, 3; fcr .;= tc') 3;2.D,T-f ,J I rct J;;txt 1

33:;1r T1 c, .';[-r 14l to 13;i (,,V t,,V)-fO.IIi&

40: rnxt J;r*Pcxt I;ior D=l tc 2
41: "-nat" :ina ., F; t.:r 1=1 to 5 ;dbrO-r1.r2-r3-r4r5rG3 .r7-r3-r9
42: fcr J1l to 1;*ifI:3i ad~ J,#1;1-rG
-13': i f .JC1:i~r 5
44: if Dl :,nC' 1<6; tc len-E(t'
15: if =,i ;c ""

i. -,, [)(;t -- ,Ij CJaalr J

-1: i~q T , 2

54: ;t. "j"(1-IO "!A '
*:,'~ ;51 :..JL-* J;'-rL-~4K&~-''I~ h~"T''5 1 1

..pK, ,

* ~i:P'~"~'* v-Tt
I- pl [r +

71 "it":r 33 J[1l [i~>fffI-i [ICT+1Ui;j

71 Zt ? t-

_;n: "r ~- .al Y(2,2jOYf2,3JY2 Z[,~2,4J,,l[2,541

77: it, 43 1).

* $ 15

-~~~~~ 7"-- ----

-,*..17 tS~'s -. ~-,. -
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E~O iCZI ~i (-~9;.to ,4 ," I ;jlr.n 2
ir1 rt I t '~ j

c-- crt":L~r 1=1 tcG *5:fcr j tc 5J1lb~

91:~~~ t'cT"ix 1
22: tf~s .~A7,461)~2R1ex

97: reXi J:noxt T~

951: foext= tcwt -+4G,13;xt I

10: ne-xt J.,
10,3: wtb ?',3Iitz CLw"w oflto3or11o5

104: qto "Sl"PP"
105: ern5
*6233

'.16

AU., I
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5. Plot log (A(dN/dr)) vs. log(r)

This program retrieves data from two specified files on the cas-

sette data tape and generates a polynomial fit, in log space, for each of

the two files. It then plots, point by point, the logarithm of the

difference between the antilogs of these two functions versus log(r). The

matrices serve the same functions as described above.

A program listing follows:

0: ":A_'732: r'/ . . ('(e r l ) FV(V LAVT 3,i Fil'":
1: c im 25$j2,4621 , Z[4,5QJ , sr3G1 ,]J[2] ,Th56,15] ,2Sf 251 ,[21

2: . YLi 'S2,.3 ,:'16 , ,12,5 ,15) ,'i1.- ,Oj2,5,151
3: L-, _[ ,316,11 ,D,2[31 ,K[!0
4: jirl D[6,i651 ,Rb,1S] ,\[ICJF'li,131 ,.[10] ,[91 ,i[6

7: f-it 0,10x, z
8: frt it3.J
9: fnt 2,zl,>1.,z

ii: imt 4,"'veraging tire = ",t2.0," and ",f2.0," minutes"
12: tnt 6,e10.2,z
13: fret 7,"Ta 40 ",f3.0," aies""f3.0," mndi,0.0," Dvent ",c25
14: frt 8,"Ftlyfmnial of order ",f2.0,z
15: fmt 9,e15.7,z
16: 7-C
17: -+l Irdn 1*%111,G1[11 ,KII ,F[1,11
19,: &-,r "Insert d3ta tar-e,ccntirnua";st)
19: --nt 'Fa - -" ", C[ 3] ; ct " It _ck",.
20: camn "Trinter nn, set for ,.time":st9

W21: 'tb I',27, J9,27,34,32,32,32,32,27,77,27,76,13,9,11
22: wt ':,27,7q z! ,48,6,32
23: 3-Y f11 f21 - [31;1- , [ 31-< 1 ; 15 f 41
'-. 4: .0845 1[, 1 .0:37 _- (1,21 ; .6)05-,{ 1,31 f . 14 [,41 0 .(96-4 1, 5]
5>: .102-1[ 1, ] ".l o 105- (,7];.ll [1,31];.Ib_5- :,l u;12-P [1,101' 24: fo -' t

for .J111 13-;",[] ,T-I! 4. 05 -,[l, 3 ;n_ ?xt d
27: cr i= co 16;(.22e.325(J-I))/2.{2,J1.1 - 2: . ;+.' ;2( J-] ) I3,J1 ; •3 3F08(-!)i+ [4 ,J ]; .23- .2 3(J-1) ?[5,.7J

2): if i'5,fl>i:.7:7*prS,.J1+.233 ;f5,1
30: 1+(J-l)-.[6,JI ;.7.;7*:[.3,jI+.233-[J]I ;next J
31: 'jr 1=1 tz '5;ior 3=i to 1; (]l;,JIl+i-iJ])A.C[I,J;next J;next I
32: "tzrtt":2nt "Zvcnt",S;cnt ".ackrounkl fil ,",j Ill ;--t "EVent filc",J121
3': tr~k ,.f3r 3: iL 2; 1ai 3 [D] ,:.3,;"$[ti ;czl "2rt';rext D

17
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34: tor 0=1 to 2;fcr 1=1 to 5
35: for 1=1 to 15;T[D,I,Jj-iD,,JI ;rext J;nekt 1
36: for 1=1 to 3;for J4-- to 3;0*O[D,IJ) ;next J;rext I
37: 0-(V.D,5,11.O0(D,6,11;for J=1 to 15;0-'OfDA,J ];next J;rext D
38: for 1=1 to 6;for J=1 to1;O2I]-fIJ*3,J
39: if S(I,Jj<0;0.S[I,Jj
40: next Jmocxt 1;for D=1 to 2
41: "n'mt" :ina A,F;for I=1 to 6;0+rO-irl-br24r3-r4.r5-1r6.-r74r-8r9
42: for J=1 to 1S;;l-;if T=G ani 311;1-r6
43: if 3<13; Tr 5
44: if DI1 and 1<6,;ato "1rpnt"
45: if 1:-1.5.x;qrto 'T,
4t': if I=G -nc? 0#0 and "7O1x~~/9.;c(7r)P1r; T , 16

47: 1.5.X-,gto "I""
48: if 24,,1Oart! rG-J;,.3to "NEXt"
49: it rc,'r;'ito "extran"
SO: if O[D,I ,jj=0 arri rG-4;qto "extraro"

52: if Tz- :nr, J<);Itc 1

56: "3" : rl+YX-rO: r ]+X-r I; r2+I-r2; r3+PX-or3; r4-4r4; if r5=O ;jto "12"[
58: "1": (r3r2-r4r1)/(r~r2-r1r1-.M{2l

630: "2":f~r ',= to ;1z;G-)PP
61: P Id~ F];
62: ["1,P.iF1R
33: ,-*X-wG;.xxt
64: "n2Ct":rc~ft J;,nK-xt I
' 5: Eor 1=1 uo 2+.1

57: if !-;'- in,_- ThMC2 ar,0 n-ld ' ~lfI-,i1FI~I~

59: it I+g<'C 3n4.~);F1111 FI-,IiK1
70: netrrxt I ;inv V-oF~if L£=1.r-t ~;~n2

t4 71: rat E\

72: next L 1,
- 173: "out":wr t ""~.7" C 131 ,J121 ,3 111 ,S$

77: .,r t ",". T, Z12 JZI ,1 pYq 1,113Y1,2 25

70: 1 to "no &!n/.r"
4 70?: , citn ~,t 1,10,13; for J=1 to 15;for 1=1 to 6

31: "no dntlIr":
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32: wt± ' ,27,55,-4 ,0,7,32, "laq (el t(dtVdr) I

84: "plt":if f 1y7;gtc 1skio) print"
85: -1*.X;--Y
86: wtb 1v,27,65,int(15Y,/4) ,int(-.40X) 03,0
37: if X#0 anid XrcdL=;wtb A""1,,38 ,tu1.1I,X;ct0 +2

Z ,: if (X.5Y<.&lo-3

91: if Yr) and YrrccL1=3;;ert +v2, ,7jo42

-93: if (Y+.1-Y) (5 ;tZ-3
Cd: :qtn "skin crint"

C'S: "fcrt":for I=1 to S;for J1l to 13;J4-151-16x'(

96: !stf (A'3 [0,4K+1,4.44 1) -1- ;mJ ;xt .J;nextI

97: 0 -e-; t~r I 1 to 16

1-)1: itt ("$ [D, 3.53+4i\,364 -K]) -X [211-K-

102: "N eXT" :rxt 1
103: Ztf (A$[ , 57, 4 C]) -Zr[CI
104: rct

107: for 1=1 toC-+l; X+C[1ZXi[lmt

109: 1cm (Z) -f
110: i f Y <--I or Y> 5;ji m 4
111: Y+0/9)6-Y
112: vim -,,27,63,int(l5V/4) ,int(240N) ,int(3Y/2) ,int(961I)
113: w'tb '"*

114: " helo" : i (XK+]/1-0( -o .3;iroc "cry"
15: we! 1,12,13

116: qtc "lstart"
117: ?ryl
*24425

19
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6. Tabulation of log (A(dN/dr))-vs. r

This program takes data from two specified files on the cassette

tape and tabulates differences between them in two formats. In the first,

the logarithm of the bin by bin differences between dN/dr is tabulated. In

the second, a polynomial fit of log(dN/dr) vs. log(r) is generated for

each of the two data sets and the logarithm of the differences of dN/dr,

calculated from these two functions at specified radius values, is

tabulated. The matrices employed are the same as in the previous programs.

A program listing follows:

-. -- .'bi i'S (" [i'(,;, /cr ) v:3 r ;-. '1 V Z : r, :

I: °''T .(y7k L,§:,~L Vi li' 7,[. 1 .r I[C: y. V; :IUS F, .&1":

f., i7-1 S[D f o , 1 ,1,1. ,,[ .;,) ,[1''j
7:: 7 -¢icTv ..."'
'-"Lt u,l0x,r

i: t 1; 1.1-

LI: Lt 2,zl, LO
1. it ,.":Itc",f3.6 , J2. 3,"/,2., 'Tc",.0

; [IA: fret 7,"'[rc ",t3.d," File ",f3.0," an "f3.C," iN.ent ,c25

15: i&t e," 'oyr'iciz ot orjer ",f2.0,z
16: Lit 9,:13.7,z

- 17: 7.2
{"-.,, ii: c4-1t; rd.rn All , ,{l ,i [11 , 'f I,1
! i): .%so "Inh~rt 2lat3 tx,cCr'ntx '_;St

"': ,nt "T'rc ;",Z[31 -,t ,'Prack,
7-1: c "Printcr mi, set fcr-,crntinoc";szti*
22: wtb :',27, 3E"9,27,84,32,32,32,32,27,77,27,75 ,5 ,),14

- . J -1 1 7 " •

121
-' " " - .-/ .,,[ ,1

. ... (} 1)*,[ ,. l ; 3+.X;..J- ) (4 ,II .iJ 25( -I *':[ 5,J -
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32: for 1=1 tn lor~ -,=I to 1,:; (1, i,j+iJ+74 i 31/2 1,J;ncxt j;rcayt I
33: "5AI:irV=1 to 2-;,.,tb 101

35: ent "i1CKSPJUYD FI[J',JIIJ ; ,nt "OMEW FILE" ,J121
36: trk K-;tor D1to 2;I1 JD,5,(;lS*f$D;I 'sort'gmxt r,
37: for D--. to 2; for 141 to 6
39: for J=1 to IS;'r(I,I,J-D,I,JJ;rnxt J;rext I
39: for 1=1 to 3; for j=1 to 3; 0*0[D, J) ;next J;rmxt I
40: O.I51].DD61;for J=1 to 15;0&O[,4,JJlrmxt J;nxt D
41: fcr I=1 to 6;tor J=1 to1;O21J-t,,.SlJL
42: it fIJ0;.1,Ijn 2

44: next J;next !,-for ,)= to 2 A
45: "mat" :irr A,iV; for 1-1 to Or)r.23r4rr.r7 r-r
46: for -f1 to 1;l*if1=3 mrcl JYi10.r.)
47: if J<I,),j:n i r.

..2: it T~' >1 <1; 4) :ta r= ; ~ Wt

3 3: if r)-Q; ;t0 "AD( 34~~~~~~~~: it [ 4, ar§i.TJ'r2

5 : i-(r, ,i);1(L1, -

"0 'xtr,-<',:r.+i1-0r; c7 --J., I ,J1 -0; ro-+L:( [.,.J ]ari to'A

02: "1":(-r3r2-l)/(rx2-rlr)i(21;

G4: "2":f.:r X=0) toc;C'1: ctPPwrF
65: PA~ 4(j ~~~.
56: if Kf;~~~1,I.(- R
G7: G*X-K3;nxt K
68: "nEXt":noxt J;next I

* '69: for 1=1 to C+1
70: for K=1 to int((C+1)/2)
71: if 141 and I+K(,C+2 amItn );II.IKIc(*'1+l1K

-~72: it I+TK<=C+l -n3 I1-K4-1>O;FlI,l+114F11+K,f-K+lI
L73: if Ii-'<(C arc) 1-K>Ofrl'I,+1)FI--,4-Ki-)

74: next K<:mxt I;inv F.wF;if C£-I;rait F.Gflin 2
75: rmt F,'tWY
76: rext D

* 77: "cut":wrt "'v.7"1,C( 31 J(21 d [I) ,C$
478: Vf2,41 -Y[1,41 ., ;f[2,5l.-yf1,5j+6O*Z-wZ

22
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8O: frnt 5,61 dr=",f3.O," minutes";wrt ".M.5',Z

82: wtb !,"lkujdelta(JN/clr)]";wtb 't,10,13;for J=2 to 15j;for 1=1 to 6
83: if I-4;3to "GcAU.AY"
84: if S (1T I =0; w t '1,~ ",42,'0 "l;jn 2
85: wr t ".", 3 (1, J
36: m1 L'Y:ext T;wt) .1,10,13;ri-xt Jw-;t Y,,0,43
37: 7to 'YV"l
c'q: "ccrt":for 141 to G;for .1= tc 3J1Ii-{

&: t ('$)~4I~(4 r,,J ;±- xt j;nL,.xt I
90: c,&;Eor 1=1 ts 13

92: D33t ';ctV

143: :fz )=l 3 o 13+. : + 1 tz 3;. 1 (~-1Q-.5Xi~T

1)1 lcx(7C+,[ I ,

112: next 'i;xz

1C,)3: wtr 13)

110: --, -
12120

.23
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7. Integration of dN/dr over r from 0.2 to 7 microns

This program integrates dN/dr over r from 0.2, 0.3, 0.4, 0.6,
0.8 and 1 to 7 microns for any specified file on the data tape. The
integration employs the polynomial fit and the trapezoidal rule. The
matrices serve the same function as in previous programs.

A program listing follows:

0: "T:, ." .&,ES N-1. C /c, 0.2 P3 7 '11L1oiS GIVI.Z rJrAL":
1: ".11 14 VARICJS RADII IWrERVALS. FRCi Z'A a FILE":
2: Jim A$I601 ,E5361 ,U[6Ul -3[11
3: din Y[61 ,X[61 ,*16,151 ,H 161 ,O[6,151 i4: dim. B181 ,C2[6,15j ,D,_[3]
5: Uim R16,161 ,A[101 ,FriOiO] ,1061 ,G[1016: 715+*'1;,]ev '."'

7: 7-*C
.3: C+1-1: r n A[111 [3 f I I[Ij
9 : bDo "Picort iata tU-mx,omntinue";stn
10: ent "The #",C[31 ;ent "Track #",;
iU: dso "Ir-inter o., set form,ocntinu";stn
12: wtb -,,27,69,27,34 ,3,32,32,32,27,77,27,76,15,0,14
Li : w.tb ",27,79,4,18,6,32
14: fet 0, "TA 40', 2.0," IDICYWI1Q OVEV PADII."
15: wrt '..0",C[31 ;f&t (I
16: %r t ".0",".J. IS FRY! rE I iq L RADIUS ' T3 7 rIIC s .S.JNI'S V1E C-^-3 '
17: "D3te 'i.e Pile? Sun(.2) Fm .(. 3) 3M .(. 4) '-Ps

f£ 1. 1 ll 4 21 -x[f 31 ; 1-, f 51 -1( f,6 1 ; 15-,.:<f41!

21: .102-P[1,1: .1065-4i,7j :.l1lNI1,8] ;.1155F[11,9 ;.12. 11,i0l
22: for J=U to 16;RIl,J-11+.005-oP[,J];next J
23: for J=l to 15;(.23+.025(-1))/2-,f2,JI
24: .2+.02(J-I),RI3,J];.3+.08(J-1).R14,J] ;.25+.25(J-1)*R[5,J'
25: if R15,JI>;.767*[5,J+.233-P[5,JI
26: 1+(J-l) .P[6,Jj ;.767*R[6,Jj+.233eP[6,J];next J.
27: for 1=1 to 6;for J4 to 15;(F[I,J+l]+R[IJ])/2-E[I,J];mxt J;next I
28: "start":ent "Beqin with file",E;ent "En with file",F
29: for D=E to F;trk W;idf DA$,E$;cll 'sort'

§13): for I=1 to 6
31: for J=1 to 15;TI,JI.O[I,J1;next J:raxt I
32: for [=1 to 3;for J=1 to 3;0-.1I,Jl:emxt T;rext I
33: 0-Of5,11-3[6,11 :for J=1 to 1-;0*O14,J1 mext J.
31: "Tat":ii A,';for 1=1 to G;0.r0.*rlr2-r3-r4.r5.r5-r-r1r3r9
35: for .f= to Vj;I-if T=6 and J#1;1,r6

24
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36: if 3<16;j~
37: if 1>1 mdc 16;-;to "nPCt"
33: if I=1;-1.5.X;zto "I"
39: if 1=6 and O and r7#0,N(r83/r9).X;lio3 (r7/r).-P;1.r;gtc "3o
40: 1.+:io"1"
41: if COf ,J1=-0 :n] rW=;gto "nmDXt"
42: it r'43;cto "~rz
43: if OfI,J1-0 nr3 rb~l--Ito ".2xtra-zp"

45: if 1=1 ano (c t "Y'
46: if In#6:qto "2"
47: qto " 3'

42: "n~t
53: "2":gt fo (JtoCTf-,:GF[PRJ~P ~

51:':*X(r~r)r~l/(xt-l -}[2

57: "nF~t":ncxt J;rynxt I
53: for 1=1 to C-i-
59: for X=1 to irit((C+1)/2)
o60: if 141 andi I+MC+2 arrd I-K)0;i11,I1.FjI-K,+l).FI+KII61: if I+K<-C%+I xd I-K+1>;F(II+11.FfI+<,-4,+1I
62: if I+(<=C and 1-iC'0;riI,I+1j+FfI-iK,I+K+l]
63: next %;mxt I;inv F*F;';rOt P-0*
64: qto "zisisit"
55: "zort":jfzr I=1 to G;tor J4l to 15;J+151-1G.*(
66: stf( [4414+4)PIJ ;rtxt Jpnext I
6 7: O.* ; or 1=1 to 16

a 5.3 ~r+ 214<,334+4K] )-!: 1\-*t;if I>3;jto '!JXT"

70: i tt 3$6[ 2Ed4-( 3.52+:2z; ) . (2I1-11I
*171: itt (..K 3344 , 3f4+4. I -oX 211 1l-oi\1

7 72: "J(i":r,-xt I

741: rat
75: " z iciZit":
763: in-a J;for P~2to f6/', by

.,t l ~~77: for K=l tr C4-]:Y l-3[.;Z3CK.Znx

7): if ->.21,; Afjr21-*dLf2;if ll'.31i;/+(31wUI3I;if .7>.5;A'4U(4V-Uf41
110: if P.~'u5.f1i >.99;1\+U[61.Uf:ij

12: -et;it 0., f . 0, V", fl!),"/'ff.0 fl. .0, r2. .2

)2: F1'O

1120)70
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8. Integration of dN/dr over r from 1.5 to 7 microns

This program is identical to the previous program except that it

provides integrations of dN/dr over the intervals of r from 1.5, 2, 2.5. 3,

3.5 and 4 to 7 microns.

A program listing follows:

0: "FAS-32: I:fl'E- ATES wcx.. 1.5,2,2.5,3,3.5,4 rc 7 . .... S.":
1: -i i mA! 4601 ,C${361 ,ur61,35{1001
2: 61,r YM6 X,)G ;,T15,15) ,W{16j,D[,5j
3: 3in, '[:IICfG,151 ,-;_-f3j
4: 3ir N6 ,161 ,A(10] ,F[I0,101 ,;,1(61 '3[101
5: 71_5t ' ,- -v  ',:io

6: 7+C
7: 2+1-T~r. ..- rIjciL[I, II

q: cnt '"Tare ",C131;ent "rnC! k",,i
lfI: ri "Trinter on, sct fcr-,c- tin e"; t
1i: t. tb -,?7,53r,27(>1,J2,] ,32,32,2b77,?27,7G,15, ),14
12: £t& :',27,79,1,4 ,5,32
13: f rt 0," E "" .D " ] ' ' " .v .PACI."

14: wrt "'.6",:f31;ft a
15: wrt L " " I' £'M I DIoCAi; PIIL 1. C 7 EI oC^-3"
16: " Da te 'Ti.-e File 7,U-,(1. 5) Sur.(2) S un(2. 5) "l 63
17: "iS&"Sur(3) Su(3.5) Sun (4)"-o3$;wtb *I,D$,10,13
18: 3-A1l] X[21 -A[ 31 ;+[]w[];5A4

1: .9345-7[].,11; .0875.Z[I,21; .;L-b.[1,3] ; .A4-i1,4 ;.09 I,3]

21: tor 3=11 to 16; .l,3-li+.O05,:1[,J] ;x:t J
22: tor J=1 to (,3+.25(.-1))/2I2,12

., ~~~~~~~23: ' .2.J-)-[,];..0(-)'4, ;.+=(-)F5J

2: if '1&,3i>l;. b7*ff5, ]+.233.'f3,J]" ~25: 14(T-1)-'[6,Jj; ;767*:?I LJ]+.233Qr3[5,J];next d

26,: for 14I u- 6; Zor 3= to 15 (dT1+fT),'2t11Jlj;rext J, axt I
27: "rtart":3nt "-]in with file",Z;enc "fru wit f file", P*.," ' 28: c r !D* to F':trk -;if ',=$,L$;dll "ort"

', 23: for Iz1 to 3
30: tor .=1 tc 15;T[,JijDf[,J];ret J;next I
31: for Ii to 3; ir J=1 to 3;O) fIJ] ;next J;next I
32: ;fo.3fS,11;far J=1 to 15;0-)4,J] ;ne-xt J
33: "at":i3,2 . .,;for 1=1 to 50:)r0 rl-r2*r3.r4.r5-r6-r7-r*r9
34: for J=l to 11;IG'3;if I= ani ,T1;1rb
35: if I<11, -5 5
3 11: if [>1 mnc. I<6;qto "nrXt" V

4 37: if I-.5*<;ato i"

26 J
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32: if j=5 n md ', mYO 'r7 'r "3"g('/r)-Xly r76 P;1r,

10: if *DI1- rdJ rrS=;g)to "nExt:"1
41: if rO4O;to "oxtrac,'
42: it D,J1 amt r&-I;,jto "cxtraro"

44: if L=1 -nc' Xr;;, t "T'
45: if T23"2"

43: "3" :r0 *. <-rt;r+ .lr+'2 34Xr;4~4i rcG ;,t, "2"

50: "1": (r3r2-r4rl)/(r~r2-rlrl) o-1[21
51: ( rOr4-r3 rl)/ (rO r2-r r) -44111;1 f II+X*elf 21 F
52: "2":for K=0 to C;C+1-K-R;0+F1P,R1.oFtR,I
53: P+1ArP1.ANP1;P*X*P;Gx-.G
54: if K#C;j.+F[R-1,RI.FP-1,F<I

56: "Ni3Xt" next J;-iext I
57: for I~l to C+t1
33: for ' I t- irnt (C+l) /2)
5): if T41 aiv3 1+Y<C+2 ard]I~>;[,JrIKI -. ~IXIA
.0: if T+!((-Y-1 znJ -i +> II-jFB(i:4I
£1: if I+N(=2 c'J1{>lDI,±1if-,+d41
52: ne-xzt i(%;rext I;inv ~'F-;nmit FAW3

54: *Thort':f.-r 1=1 tc 5 :for Cf=1 to iS;.TJ151-iS
3S: !-,tf (rM; I 4' 4-1l, Y;44A) T I ,jj : nxt J ;rOxt I

t 56: r)~fr1=1 L- I
G7: st T?14.,> -5 ).~ 1-K~;i ~;itc "i-vCi"

71: i tf (,-, 135 3 36 ,G!4-z~ I *x 1211 ; 1+
71: "1'P:zT
72: 3 tf (IS [17, ;,' ) -
73: rot

75: iir LJ;f-cr R--1.5 to 6.) ")v .02;0..'j o()i;1iP.2.
75: tor <=I Lo C+;i,+3, -i11, I*nx
77: tn Y-0;t1.Z-; .0i*(+)-p;P+u!Ill (~i11

-- 7 : if '>l.')o;A+Uf2I.p-,Jt2l;if R>2.48;A+J[3.U[3J ;if F)2.9J4A-Kb[4I.C14I
*70): if P>3.48;A+J[5I.pUl 3;if F>3.9;!1.d6)(I-w(C1I

,12.: wru

11(1
U2
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9. Plot Fractional Change in dN/dr

This program plots (l/dN,)(dN2 - dN,) as a function of log(r)

from the data in any two specified files. It does so by utilizing poly-

nomial fits, in log space, to the two data sets. The matrices employed

have the same correspondence as in previous programs.L

A program listing follows:

0: "iYAS-32: A073 FY'CItJ' CIA !CIS' IN'i/,, (1/.)(A(/&):
I:d $12, "51 ;'$H01,FS(361 J M 31r5,15?,C$(251 ,Z(21L

2: -din Yl!2,-ijA X [ 1J ~I6iI,3

4: Ikn rDh30,151 -'k(101,M~l,Ff10,101[101r~ JI[91 11-461

7: frit 0,10x,z

11: tint 4,"Averagim tiie =",f2.0,,' and3 11,02.0, minutes"

12: bt 6,eO. 2, z
1.3: frnt 7,"qtmr V",f.0,"'Fls"f., arrP,f3.0," Fvtnt 11,c25
14: fmt 8,"Polyrdial of order %,f.O,z
15: frnt 9,c15.7,z
16: 7-oC

18: &-m "Insert data tarx,ccntinue";stD

20: dsp "Printer an, set forn,ctiniet;sb:
21: w th :1,27,69,27,84,32,32,32,32,27,77,27,76,15,0,14
22: wib 1",27,79,4,43,6,32
23: 3-X[IJ.X(21-$((31;1,X151.X161;15.X[41
24: .0845-R[ ~1,11; .O75R,2; .0905-R[1,3 1;.094-,R(1,4 ;.098&.Rf1,5]
25: .102.R(1,61;.10654,R1,71 .1.f,1.15Rl9;.12R 1,10]

'426: for 3=11 to 16;R[1,J-1j+.005+FII.,31;rext J
27: for .3=1 to 16; (.234-.025(J-1)) /2.,R[2,J1
28: .2+.02(J-1).*R[3,J1 ; .3i.0(J-).P[4,jI ;.25+.25(.J-1).R[5,JI 29- if iR(5,?>l; . 767*Rf5,J1 +.233.PR[5,JI
30:- 1+(J-1)-RrG,Jj ;.76)7*P 6 oil+. 233-P[6,JI :rlext J
31: for I14 to 6:for .3=1 to 1;(rI+1+I,1)2EIJrxtJ;nexL I

32:'~trt"~nt"[Vnt",:$;o-nt #I,;kirairil&, (11 -cnc "F.cnt f ile",Jt21
33: tcrl ;for --= Lto 2:1JIf L7.~~;.$DIdl~t;x

3 t: b-r 1'=1 r-, Z; tcr I--! to 3
icx J-1 U: 1.; FL,tJ) -.(r,I,J I ;mxt .1:r'.r'xt I

28
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35: for 1=1 to 3;foDr 34l to 3;C-O(mJ;ext J-crexr- I
37: i) ,,IC~51;for 34l t- 13;0-00 (04 J 1; next J;,oxt D
3S: fcr 1=1 t. 6:for T=1 to ];f,,1.1IJ.(,J

40: next J;n'2xt I;for D=l to 2
41: ".mat" :i iA ,F; for I=1. to 6; 0.rJ .r1-r2-r3 .r4-r5rG r7-r3 .r9
42: for J=1' to 16:1.,G;iE 1=6 ani .J41;1.r6
43: if J<16;j-)ro 5
44: if Dl1 znC, I<;;qto "niEXt
45: if '4-.5.; T ' 1
46: if 1=6 and r940 ri~ r740; lcq(r8/r9) A1(r7/r9)).-; 1-r5; gto "311
47: 1.5.,-Xmqto 'T'
18: if OIP),I ,JI=0 an61 r60-;gto "rF~Xt"
19: if r940;.;to "extrao"
30: if D[D,I,J1=0O and r6=1;;4to "exrro"
31: 1I,(O!D,I,J1)-.P;lc (FJI 131)-,X
52: if I=1 ana J(9;yto "3"
53 : if I#EC;,to"2
34: qto "Y"
55: "eta'r+-")r+f,,jr;eEI~Jr;t nCXt"
55 : "":3.(rr+.r;+1rr3.rr+*4ifrs=~j;qco "2"

5 (): "I":(r~r2- r4rI)/(r~r2-rlrl).i121

60: "2": for ,=-O oc i~.r;G- Ki i' '

52: if
63: X ;rx
64: "rLXt": icxt I;i)-xt I
6 3: tor I=l toCi

'Vfor \4= to t(C1)2
67: if 141 anci 14+\<'+2 anr z

68: if 1+K(=-C or1 -'>~ II1-rI-',tK

70: n-4xt K-noxt I.-iiv EH-F;if LD=Ijirat FA'oG;iro 2
71: Tet FA* 1
72: next D)

I. -73: "cut":wrt "N.7",,C131 ,J[21 ,JI1l ,C$
A74: Y[2,4J -Y[1,4I4*Z;Y(2d,5I-Yfi,5+6O*Z-Z

75: wrt."M.3",Y 12,21 ,Y[2,3 Y[2,1] Y12,41 Y(2,51
76: f-it 5,"c',3G" minutes" ;%rt "M.5",Z
77: wrt "Mr.4",Z2,ZIl;h Pb4,10,13

*78: wtb V,27,S55,-4 .0,7,32," (1/I) (IELTIA(dtVdR))"
79: wth '4 27 .65,-4 ,-210 ,-I ,-16, "1og(raiiis)"I
S0: "plt":it f 197;gto "skio orint"

29
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81: -1.X; -4-Y

83: if X#O a~nd X~cd].O;wtb M '11,1",1O,8,2,8;wrt '41,;ito +2
84: wtb
85: if (X+.5) <2.O;c -3

87: if Y"O andJ ir.oul-0;virt "4.2', U-",2*Y;Jto Q-

09: if (Y+.1.Y)<5.3,~itc -3

91: '!-crt":t-or 1=1 tc UJ;for J4l tc 15;J+15I-1i..

92: 6tt (.~f,~14I4)v1 jl ;rnxt J;r.ext I

i0l0: r:?t

L14: rin"-1 -,

1:02: if) 1(d=1 >3;r

1.05: ifD Y-,3 rY>I; n

112: .erU /1)-

10710: it

411
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10. Plot Normalized Fractional Change in dN/dr

This program is identical to that just preceding except that the
plot is normalized by the peak value of the fractional change in dN/dr.
This is accomplished by determining the maximum value of the fractional

change in dN/dr in the radius interval of interest and plotting the
fractional change function divided by this maximum value. All such curves,
then, have a maximum of one. The matrices are the same as in the previous
program.

A program listing follows:

1:2,,1 , '.[4 .u,~ 31 ,J312],5[6,1$1 ,C [25], [2

2: .ir. Y[2,)] ,AF.jJ) ,j 2,5,151 ,9Iio] , .2,0,15J

4: i- *16,!G1,'>[3,13] ,I \ 10 ,; 10,101 ,1 [10] ,I 1'91 , 46- .': l;:1l.1. 21 -42*131 ;,.141 42.Ii[5];6-4.uH

7: fit .,! ,z
o: &It 1,clf3.,z

P:: f'Tt 1,.. ;,3 "',20"" 2. 0,"T' ,f.,:, . ,
11: Ent 4,"%vcrznir tLe = ",f2.0," an6 ",f2.0," minute"12: unt 5,cI0.2,z
13: fret 7, " -,t.0e F ,",f3., ardf',f.0," FVent ",c25
14: iErnt 3,"[fclvnmial of order ",f2.J,zS15: Et 9,elS-.7,z

16: 7-C
17: C+lI:rdm AfI],G[I] ,XI11 ,F[I,I
18: dz, "Insert data tare,caitinue";sto
19: ent "Tane #",C[31;ent "Track",i
20: Jso "Printer on, et foxia,ozntinue";str,
21: wtb r-1,27,69,27,84,32,32,32,32,27,77,27,76,15,0,14
22: wtb t1,27,79,4,48,6,32
23: 3*X(114Xf21 If31 ;IA [51.,[61;15-X[41
24: .0945.RfI,I] ; .0875-.[1,21; .0905-R 1,31 ;.0941RI1,4 ;.0984.R [1,51
25: .102.fl[1,6:.10654'1,7] ;.U-1P-I1,3I ;.U55-R[1,91 ;.12*R[1,10I
26: for J=11 to 16;PI1,J-1J+.005R[1,J] ;Mxt J
27: for J=1 to 16;(.23+.025(J-1))/2R[231
28: .2+.02 (J-1) R 3,J] ;. 3+.08 (J-1).R [4 .,J .25+. 25(J-1).fl 5,J]
29: if Pr5,]>;.767*R(5,J]+.233.R(5,J]

* 30: 1+(J-D} i)6,J];.757*mR5,J)+.233.R!6,J ;next J
31: Lor [=1 to 5;tor J=1 to 15; (Rf I,J-+t\JI,.11 )/2-;I,J1;next J;n0.A I
32: ":-t'.rt":z=nt "rvcrt",:2$;cnt ".ack-rnuru fiie" .1,] ;cnt ";,vont iiie",j(2

31
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33: crk .J;fcr 71= to 2:I-f JM,2D]2S0$.A c11d 'sort';mxt 10
34: for -,I to 2; tor 1=1 to 6
35: lor J=1 to l5;T-i(,I,J1-p0[Dj,J1;rnxxt v'J;nxt I
336: ior 1=1 to 1; for J=1 to 3; 0-o0ff,[,J] ;no-xt J;m- xt I

1-3: £r T=L fo ;r J=1 t--532IJ-[1i2I';(J

40: nzoxt J;rcxt I;for i-e=1 to 2
11: ";r-at":iria i%,i;for I=1 co 6;Q4ri-rl-or2.r3-r4-r5-.r6.r7.P3.r9
4 2: for J=1 to 1G1';f1=G ani 3l;.r
43: if J<1G5i 5
44: if DI1 aflZ I(6;l;to %1n7Xt11

A~6: if I--G moiO and " 701~r3r)Xlir/~.;+~ TO 'f
47: 1.5-*Xvoto "I"
43: if -0[:,I J]=J,) amu r6--);yjto "L
49: if r9i;ito "extrao"
50: if O[D,I,JIC) ard 6i=1;gto "extv-ff"

52: if I1 wOc J<);cjto "13"1
53: if 146;qto "2"
54: gt0 " 3"

56: "3" :rO+K(-rl; rl+X-rl; r2'+1r2; r3n+PXr3;rl+?--rl; if r5-=0;c'ito "2"

5": "2" :ic tr0rol C:C+1--;rl R? r 21

512: if r .3 r!)-P 1 r2 I rl f-1 j L

54: "nLt" :ncYt .r;ncx. LI
A , f or ThI r-o Ci-

544: f--,r .(4 to int( 2iJZ
67: if 1 l an,' !+V<2-2 a -0;III1nTr,~]HKI(
M3: if 1+t\< +I 7tix (;fT]1*I4XI-~1

* 4 3~~~~5': if 1+K<2- ani] ILG~II-jFIk,~d
70 : next <;next I; inv *Fif 17=;.iat 'ACj~n2

72: r e-x t 5

75: %rt "'>.3",Yr2,2J ,Y[2,31 ,Y[2,ll,,1[2,41j,Y2,5l
7r4: frt 5," i" t.a" incz;*rt" I.5%z

A ~~~~~~~77: -jrt .P42 ;i1.t T,03
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.30: -1."i' f1-;J.Ywit

85- it (xi.105-x) <2.0)5:.,to

?7: iL' Yi:0 nau Z4i:;cd ; irt '1. 211, 4 .2 Y[;ito +-2

E9: it(fli< (.;t~-

c'1 : "cscrt!:*Lt3r 1=1 to 6;for i=1 to 13;i+15I-16-ot
92: stt (?\SI),4:('+1,4,(+41) -[,I.];next J;ntexYt I
93: 1.~c =1 t~o 16

97: itf (.-%$D,361+4K,30+4J,)-,X[2j;1+K*

38: "4d4-T":nc~e.L I
)9: stt(A$[-J,457,d60]G).Z1D1

100: ret
131: "skjo :r:,=l.~;or~ to 2;-1*k)

102: fcr 1 tco C-+l;xX+. 1II-Y;.yX+<II.Z;next I
104: Z/r' --.xirL2;imr, 3
105: il Y>A; i-l
106: :ito "heirs"
107: Y/A.-Y;iZf Y(-1 or Y>1.1;jr.-. 4
108: 5*--
109: wtt .!,2 7 ,b5, int(15,V4) ,int(240<) , ir,(3Y/2) ,int (96Y)

111: "i'r':i ~1]OX .5 t,"cry"
112: nx
113: ;wth ':,1'),13
-114: a tc "s trt"

*37-4
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11. Tabulation of Aerosol Decay Constant

This program calculates the decay constant for aerosols as a

function of radius. It assumes an exponential decay and requires the input

from three data files, the third being the background. The time elapsed

between the two post-event data sets must be specified. The calculations

proceeds from polynomial fits in log space and is given by:

T = (t2 - tI) (ln(dN 2/dr - dNb/dr) - In (dNl/dr - dNb/dr))

Where ti is the time of the i
th file and the subscript b denotes

background.

The matrices employed are the same as in foregoing programs

except the dimension of some arrays has been increased by one to accommodate

inclusion of the background data set.

A program listing follows:

0: ".)Aq-32: TP \TVFc) '11 AFP?J1;L L1-' Y cCS.Vi ''.,~PV'\PIoji-OUH
1: _in A Sf3,4'C] , 'Sf4601 ,F$[361 ,J[4] ,C 1251 ,Z [3];sfq 14
2: dim Y[3,61,X[61 ,li 161 ,0[3,6,151
3: lir 16,151 ,J,C[31 ,\[101 Sf 6,151
4: dim PI6,161,Mf01 ,F[L0,101, G101 ,I[11 ,If6,D$1251

6: 701--};dev'" ,I

7: frt 0,!0x,z
3: f-mt 1,f3.C
9: [nt 2,,cl,f4.0,z
10: frt 3,"Dot&",f3.0 , "/, f2. 0,/",f2.9,z
11: frt 4,"Averaoira time =,t.," and ",f2.9," minutes"
12: fret 6,cl.2,z: .;%, ~ ~~~13: fret 7,"1-3-e 'W2g.0," 2kqnJ %0f.0," 'Files ",0-3," ",.,""d',5.

-14: E,,t 9,,21-' .7,z

15: 7-
16: C+-1-1;r_-'7 %[I1I,3[l [11] [ 1 [ 1} , 11,I

"- : [~ ~~7: ,-,- "! n-c rt Jaot+ t- ,c m i u " 3t

13: ent "T'f P' Cff 31 ;i nt "'Irack",,;
1- ,: , iz ".-rint.! o.n, CeL fcr--,,,cruntinuc";sb'n

2: ,tfl ,27,',27,?,32,32,32,3,2-,77,27,7,i5,'J,1
21: wtb ',27,7'),4,4,6,32

34
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23: .O645-.[1,11;.0875.R[1,2J;.0905-1R[1,3;.94-'i[1,4J;.C9d-.R[1,5J
24: .102.P(1,61;.1065-oR(1,7j .f~f,1 l5.f,1;1.fO
25: for J=11 to 16;R[l,J-11+.035.R[,jI;ext J
26: for J31 to 16;(.23+.025(J-1))/24n%(2,JJ

28: if Pf5.J1>1:.767*'(5,JI4+.233-.Rf5,JI
29: 1+(J-1)-.P[6,J] :.767*R[6,J] +.233-Pf%5,Jl~mext J
30: for 1=1 to 6;for 3=1 to 15; VfI,.J+11 +P fI,31) /2.ErfI,J); next J; ncxt I
31: "3PV"'fr~=1 to 2:,wth ' ,01
32: ' t.)rt':eilt "~ "C;$i 12-o~~)I-
33: ent '2 N~F <,f]i f13'i~
34: J [1) J[4 1

335: rrk .7;for '=1. tc 3;if f13:- cfa 1;i'n~ 2
37: if3 f1,.3,$S.r)Jc1 '.cxCt'
3R: mz<t ffor I[=1 to 5 -,for J1l to 15

40: if O3IJ-)-c0.(,1~o"3Si~i
41: 0i2,I,JI/O[f3,I,JI-.O[2,I,JJ.3[I,JI
42: if S[IJ]@0:-Im00-SfI,J;irn 2
43: T/ln(Vf[I 0JI).(I,J I
4-4: "' EF?'7':nc~xt Jlnext I:.for 1=2 to 3;O-C[3,1,Ij-*OI3,2,Ij;'nexr I
45: for I=2 to 3;-10000 -S[1,I].3r2,I] :next I
416: for D=2 to 2
47: '4nt":ina A,F~for 1=1 to 6;if I=4;gto "rFXtI"
43:. for J=.2 tc 15; I-G
49: if 'f3,I,J=Thlt0 'ln[.tJ-

51: "2":for i -j tocci-.;+'P1HR
52: P+?ArPi-~- I *X P;/~
53: if .~I~1?+>2

55: "nEXtJ":nl-Xt J
56~: " n., 7 :ntI M I
57: tor 1=1 t,) --4-

5:fr\=I. to- int ((4-1)/2)
if 1:-l t .. T+K( ,<C2+ 2 2r12

5:if I:;_1 n r-(+ rcI.>j/[,1JW1KI4 ~[Ii,
61: if 1+.;K@= yi -. (C1T].NKIr

52: -rxt (\ I~ i-?P

;4 1.1
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71: if SfI,J)<-9999;wtlb A4," 11,42,11 it; jn 3
72: if S[I,Jj)9cS99;wth M'," ",42," 1$; ir 2

75: qto "crv"
76: ,,ztb P,1,27,65,0,0 ,int(1. SY),int (96Y)
77: if Y40 andi Yrcxil=Opwrt "YM.2"l,l-",2Y;'3to +2

79: if (Y+.1.Y)(.1:qto--3
80: qto "skin izrirnt
61: "scrt": for I=1 to 6; for J~l to 1:+LI1.
~32: s&SD4U4r+)-Cfl1J;xtJ;r) 2xt I

33G: itf (1~3 ["j, 36j4-,!',3c62+4f(1) ,( 21-11

37: rctf

91: "rki-o rrint":--- (
')?: "crV':tocr "=I to :f~r Thl t,);0((-)&)-.3~G.
93: Lor I=]- to~ C LI 4-*Y; oxt I

'J7 j~~~-r~l cc CrTlt

99: wrt "6, ;i,

101: mrxt v
102: %wtb ,13

104: orfi
* 31767
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